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15.8.3—Earth Lead
The provigions of Article 3.11 shall apply.

The possibility of difference between the actual
finished grade and that shown on the contract documents
should be considered in the design,

15.8.4—Vehicular Collision Forees

Sound barrier systems consisting of a traffic railing
and & sound barrier that have been successfully crash-
tested may be wsed with no forther analysis,

"The depth of aesthetic treatments into the traffic face
of sound barrier that may be subjected to vehicular
collision shall be kept to a minimummn,

Sound barrier materiais shall be selected to limit
shattering of the sound barrier during vehicular collision,

In lien of crash-festing, the resistance of components
and connections to Extreme Bvent Il force effects may be
determined based on a contrelled failure scenario with a
toad path and sacrificial clements selected to ensure
desirable performance of a structural system containing
the soundwall, Vehicular collision forces shall be applied
to sound barders located within the clear zone as
follows;

Cage 1: For sound barriers on a crashworthy traffic
railing and for sound barriers mounted behind a
crashworthy traffic railing with 2 sound barrier
setback no more than 1.0 fi: vchicular coilision
forces specified in Section 13 shall be applied to
the sound bartier at a point 4.0 fi above the
surface of the pavement in front of the traffic
railing for Test Levels 3 and lower and 60 ft
above the surface of the pavement in front of the
traffic railing for Test Levels 4 and higher,

Case 2: For sound barriers behind a crashworthy traffic
railing with & sound bartler setback of 4.0 fir
vehicular codlision force of 440 kips shall be

C15.83

Article 3,11.5.10 containg specific requirements for
the determination of earth pressure on sound barter
foundation components.

Sofl build-up against sound barriers has been
observed in some locations. Owners may determine the
carih loads for the worst load case assuming an
alfowance in the {inished grade elevation.

C15.84

Minimizing the depth of acsthetic treatment into the
traffic face of sound barriers that may be in contact with
# vehicle duting 8 collision reduces the possibility of
vehicle snagging.

Sound barrier systems may copdain  sacrificial
components of components that could need repair after
vehicular collision, Limiting shettering of sound barriers
is particularly important for sound barriers mounted on
bridges erossing over other taffic, When reinforced
concrete panels are utitized for structure-mounted sound
barrfers, it s recommended that two mats of
reinforcement are used to reduce the possibility of the
concrete shattering during vehicular collision. Restraint
cables placed in the middle of concrete panels may be
used to reduce shattering while avoiding the increased
panel thickness required fo accommodate two layers of
reinforcement,

The bridge overhang or moment slabs need not to
be designed for more force effects than the resistance of
the base connection of the sound batrier.

The design strategy involving a controlled failore
scenario is similar in concept fo the use of capacity
protected desigh to resist seismic forces, Some damage
to the soundwall, traffic barrier, or connections is often
preferable te designing an overhang or moment slab for
force offects due fo vchicylar collision, The bridge
overhang or moment slabs need not be designed for more
force effeets than the resistance of the base connection of
the sound barriers.

Some guidance on desirable structural perforsasce
of sound barriers can be found in European Standard
EN1794-2 (2003).

Very limited information is available on crash-
testing of sound bartier systerms, The requirements of this
Article, including the magnitude of collision forces, are
mostly based on enginecring judgment and observations
made during crash-testing of traffic railings without
sound barriers.

In the absence of crash test resultg for sound barrier
systems, sound bartiers that have not been crash-tested
are often used in conjunction with vehicutar railings that
have been crash-tested as stand-alone railings, e
without sound bartiers, The coflision forces specified
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applied. The collision force shall be assumed to
act af a point 4.0 ft above the surface of the
pavement in front of the traffic railing for Test
Levels 3 and lower and 14.0 f above the surface
of the pavement in front of the traffic railing for
Test Levels 4 and higher.
Case 3: For sound barriers behind a crashworthy traffic
railing with a sound barrier setback between
1.0 ft and 4.0 ft: vehicnlar cotlision forees and
the point of application of the force shall vary
Hinearly between their values and locations
specified in Case 1 and Case 2 abave.
Case 4: For sound barriers behind a crashworthy traffic
rafling with a sound barrier sethack more than
4.0 ft; vehicular coilision forces need not be
considered,

The setback of the sound bartier, S, shall be taken s
shown in Figure 15.84-1,

herein are meant to be applied to the sound barriers
portion of such systems.

Crash Test Levels 3 and lower are performed using
sinall automobiles and piek-up trucks, Crash Test Levels
4 aud higher include single unit, tractor trailer trucks, or
both. The difference in height of the two groups of
vehicles is the reason the location of the collision force is
different for the two groups of sound barriers.

Por crash Test Levels 3 and lower, the point of
application of the collision force on the sound barriers is
assumed to be always 4,0 fr above the pavement.

During crash-testing of traffic railings for erash Test
Levet 4 and higher, trucks fend to tilt above the top of the
railing and the top of the truck cargo box may reach
approximately 4.0 £t behind the traffic face of the traffic
railing. For such systems, the point of application of the
colision force is expected to be as high as the height of
the cargo box of a truck, assumed (o be 14,0 ft above the
pavement surface.

For sound bariers mounted on crashwerthy traffic
barriers or with a smail setback assmmed to be less than
1.0 1, the full crash foree is expected to act on the sound
barrier, The point of application of this force s assumed
o be at the level of the cargo bed, taken as 6.0 ft above
the surface of the pavement.

For a sound barrier mounted with a setback more
than 1.0 ft behind the traffic face of the traffic railing, it
is expected that the truck cargo box, not the cargo bed,
will impact the sound barrer. It is expected that the top
of the cargo box will touch the sound barrier first. Due to
the soft construction of carge boxss, it is assumed that
they will be crushed and will soften the collision with the
sounst barrier, The depth of the crushed area will increase
with the increase of the coltision force, thus lowering the
location of the resultant of the collision forpe, The
magnitude of the collision foree and the degree to which
the cargo box is crushed are expected to decrease as the
setback of the sound barrier Increases.

In the absence of test results, i# is asswmed thal a
cotlision force of 4.0 kips will develop at the top of the
carge box when it impacts sound barriers mounted with a
setback nf 4.0 fi,

The collision force and the point of application are
assumed to vary linearly as the sound barrier setback
varies befween 1.0 frand 4.0 f1,

© 2014 by the American Assecistion of State Highway and Transportation Officials.
Al rights reserved. Duplication is a violation of applicable Jaw.

1 July 2016



IOWA DOT ~ OFFICE OF BRIDGES AND STRUCTURES ~ LRFD BRIDGE DESIGN MANUAL COMMENTARY ~ C3: 3

SrcTion 15: Desicn or SounD BARRIERS

15-11

Sound Barrer
B . 4,«“7\_4,__

1

{a} Scund Barrler {b) Saund Barrier {c) Sound
ona Behind a Barrier Behind
Conarate Railing Concrete Railing a Metal Ralling

Figure 15.8.4-1—Seund Barrier Setback Distance

Collision forces on sound bayriers shall be applied as
a linc Ioad with a fength equal to the Jongitudinal Jength
of distribution of collision forces, I, specified in
Appendix A3,

For sound bariers prone fo vehicular coilision
forces, the wall panels and posts and the pest connections
to the supposting traffic barriers or footings shall be
designed to resist the vehicular collision forces at the
Extreme Bveat 11 limit state.

For post-and-panel construction, the design collision
force for the wall panels shatl be the full specified
collision force placed on one panel between two posts at
the location that mmaximizes the load effect being
checked. For posts and post commections fo the
supporting components, the design collision force shall
be the full specified collision force applied ot the point of
application specified in Cases | through 3 above.

The vehicular raiting part of the sound barrier/iailing
system does not need to satisfy any additionsl
requirements beyond the requirements specified in
Section 13 of the Specifications for the stand-alone
raifings, including the  heiglt eand  resistance
requirements.

Unless otherwise specified by the Owner, vehicular
collision forces shall be considered in the design of
sound barriers.

In sowme cases, the wall panel is divided into a series
of horizontal elements. In these situations, each
hotizontal strip shosld be designed for the filll design
force.

Owners may select o ignore vehicular collision
forees in the design of sound barriers at locations where
the collapse of the sound barrier or portions of thereof
has minimal safety cc
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